1. Introduction. - Recently several authors, employing analytical and numerical methods, studied the use of Josephson junctions as microwave mixers on the basis of the highly damped junction model [1 ] , [2] . These studies indicate that good performance should be realized when use is made of their nonlinear properties along with an external local oscillator. Accordingly, at frequencies sufficiently below the cutoff due to supercurrent inductance and shunting resistance, the device should function approximately as a broad band switch and, thus, not differ principally from the performance of conventional semiconductor diodes. Furthermore, the model predicts that conversion gain is possible because of the favorable ratio of output to input impedance. In this work the mixing properties of point contact junctions as well as their noise properties are investigated experimentally. In previous experiments point contacts when operated as detectors performed in reasonably close accord with the predictions of the model [3] . Here As close to the point as feasible (5 mm) the stub was connected to a broad band filter (Q N 4) through which the circuit for the difference frequency current was completed. Bias was applied by either controlling current or voltage. In the first method a blocking capacitor (200 pF) was inserted between stub and filter and dc-current injected via a 5 kQ resistor as shown at point A in figure 1. The average voltage could then be measured and I V characteristics plotted. In the second method no blocking capacitor was used. A dc-potential across the contact was generated by passing a dc-current, at point B in figure 1, through the brass structure between stub and wire which had a resistance of less than 10-3 Q. (Fig. 2a) . Extrapolating the straight sections to zero voltage, the step variation with power was obtained (Fig. 2b) [1 ] , the date points are taken from reference [2] , [10] and [11] , respectively.
The point contact junctions used in these experiments were less than ideal according to the Wc figure 3 is replaced by 03C9L). As shown by McCumber [8] , by choosing L ~/2 eIc the circuit approaches the current driven behavior for the resistive case as is evident from the I V characteristic. The deviation from the resistive limit for fl = 2 eLIc/h = 10 is shown in figure 4 , curve C. In practice for 03B2 ~ 10 little différence in operation of the circuit from the resistive limit is expected. (Fig. 2b) [16] (among others), the ideal limit is obtained under the condition that the first and second Fourier coefficient in the expansion of the periodic conductance variation relative to the average conductance approaches one. The condition is obtained if the conductance variation consists of short periodic pulses. For an ideal, resistive semi-conductor junction with an exponential characteristic the condition may be approached by proper bias and sufficient increase of oscillator amplitude. The non-monotonic behavior of Josephson junctions may prevent the attainment of the optimum switching condition, which could thus be a principle cause for not reaching the ideal conversion limit. The high efficiency with which point contacts could be used as a multiplier for the local oscillator frequency, however, appears to indicate a very rich harmonic spectrum (see Appendix 2) and, therefore, the argument may be invalid. Further numerical studies of the junction model should be able to answer this question. 4 .4 NOISE. - The noise power spectral density in the limit hm « e v &#x3E; for highly damped junctions was found by Stephen and Scalapino [5] , [6] to be where n and p weigh the relative contributions of pairs and quasi particles, respectively. A spectrum of this form was observed experimentally on point contacts [17] , [18] . Since here m -03C9LO e V &#x3E;/h and V &#x3E; kTle (~ 360 Jl V) the noise power output expected on the basis of eq. (7) V &#x3E; could be tested on any one sample because of the matching requirement for RD which fixed V &#x3E; and no systematic trend between different samples with differing V &#x3E; was observed. Furthermore, a reduction of To with the application of local oscillator power, to be expected because of the reduction of IB in eq. (8) , was never observed. Therefore, it appears more adequate to rewrite eq. (8) where E refers to the « excess junction noise over purely thermal fluctuations whose detailed parameter dependence remains to be investigated.
The application of (noise free) local oscillator power transforms additional noise from the input into the difference frequency channel. If we assume a flat noise spectrum extending to frequencies in excess of ú) one expects the output noise density to double for the ideal case with a conversion ratio C = 1. In case both sidebands of the local oscillator frequency participate in power exchange with an ideal C = 0.5, the result is the same, each sideband contributing just 1/2 the noise power density. Considering double sideband operation the noise output power for arbitrary C becomes (4).
On our quietest junction (# 11 of Table I ) the increase in noise by application of local oscillator power was TLO/To = 1.4 which with eq. (10) 
